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DETAILED ACTION 

Response to Amendment 

In response to the amendment received on August 4, 2009: 

- claims 1 and 14-24 are presently pending 

- the 35 U.S.C. § 1 12 rejections of claims 2 and 13 are withdrawn 

- all previous prior art rejections are withdrawn 

- new grounds of rejection are set forth below 

Claim Rejections - 35 USC § 102 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

1 . Claims 1 , 15-17 and 22 are rejected under 35 U.S.C. 1 02(b) as being anticipated 
by Ueno et al., (U.S. Pub. No. 2003/0026921) (hereinafter referred to as "UENO") with 
evidence from Gruen et al., (U.S. Pub. No. 2004/0129202) (hereinafter referred to as 
"GRUEN") and Lian et al., "Ru-Doped Nanostructured Carbon Films" Diamond and 
Related Materials 1 1 , pages 1890-1896 (2002) (hereinafter referred to as "LIAN"). 
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Regarding claim 1, UENO teaches a particle-dispersed complex (see generally 
1|4) comprising: 

- a matrix having carbon as a main component (see 1(45 teaching the matrix 
surrounding the ruthenium clusters comprising exclusively carbon); 

- metallic ruthenium particles dispersed in and surrounded by the matrix (see 1145 
and 1|80 teaching the ruthenium metal clusters embedded and encapsulated by 
the carbon matrix); 

- wherein each of the particles has a particle diameter in a range of from 5 to 1 00 
nm (see 1|45 teaching the size of the ruthenium clusters being 5 nm); and 

- every part of the entire surface of each of the particles makes contact with either 
the matrix or another of the particles (see 1|45 teaching the formation of a 
diamond like carbon film with ruthenium metal clusters embedded in the carbon 
matrix; see also 1|80 teaching the ruthenium nanoclusters being encapsulated 
within the carbon matrix; see also discussion below regarding GRUEN and 
LIAN). 

Moreover, GRUEN and LIAN provide further evidence that the ruthenium 
encapsulated carbon film of UENO would be non-porous, i.e. that the metallic ruthenium 
particles inside the carbon matrix would be completely encapsulated by either the 
carbon matrix or other ruthenium particles as claimed. 

Specifically, LIAN teaches the production of a diamond like carbon film by a 
similar process to UENO where the addition of ruthenium to the film resulted in the 
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diamond nanocrystals that were formed having an average size of 3 nm (see page 
1892). 

Furthermore, GRUEN teaches that a diamond-lil<e carbon film having diamond 
nanocrystals of about 3 to 5 nm in size is non-porous (see 1|65 and 1|35 teaching the 
ultra-nanocrystalline diamond, i.e. diamond nanocrystals of about 3 to 5 nm, being non- 
porous). 

Regarding claim 15, UENO teaches the particle-dispersed complex wherein the 
matrix is deposited by a CVD method (see HIO and 1|80). 

Please note, the claim limitations reciting the substrate temperature and oxygen 
concentration of the carrier gas are being treated as product-by-process claim 
limitations. See MPEP § 21 13. The cited prior art, as denoted above, teaches all of the 
positively recited structure of the claimed product. The patentability of a product or 
apparatus does not depend on its method of production or formation. Moreover, if the 
product in the product-by-process claim is the same as or obvious from a product of the 
prior art, the claim is unpatentable even though the prior product was made by a 
different process. See In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 
1985) (see MPEP §2113). 

Furthermore, while claim 15 is directed to the process parameters employing a 
slightly different type of metalorganic chemical vapor deposition or MOCVD, the process 
of UENO also employs a MOCVD process albeit one that employs plasma to enhance 
the deposition (see 1|80). Additionally, the layers deposited by each of the processes 
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appears to have a similar structure, i.e. nanometer sized rutlienium particles deposited 
in a highly dense or non-porous carbon matrix. 

Regarding claim 16, UENO teaches the particle-dispersed complex wherein the 
matrix includes nanocarbon (see 1|78 teaching the existence of diamond-like sp^ carbon 
structure which is known to exist in the form of diamond nano-crystallites, i.e. 
nanocarbon particles, as evidenced by LIAN at page 1892). 

Regarding claim 17, UENO teaches the particle-dispersed complex wherein the 

complex is held on an electrically conductive substrate (see 1|1 1 teaching the biasing of 
the substrate; see also ]|45 teaching the use of a silicon substrate). 

Regarding claim 22, UENO teaches the particle-dispersed complex wherein the 
complex is an electrochemical catalyst (see 1|6, HIO and 1|45 teaching the formation of 
ruthenium nano-particles in the film which are known to be an electrochemical catalyst). 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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2. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over UENO 
as applied to claim 1 above, and further with evidence from LIAN. 

Regarding claim 14, UENO does not explicitly teach the atomic number ratio of 
carbon to ruthenium in the particle-dispersed complex. 

However, as evidenced by LIAN, it was known in the art that the addition of 
ruthenium affected the size of the diamond nanocrystals that were formed (see page 
1892). Furthermore, LIAN also evidences the fact that it was known in the art that the 
addition of metals to the diamond-like carbon films enhanced the electrical conductivity, 
electrochemical activity and the adhesion of the resulting film (see page 1890). 

Consequently, it would have been obvious to one of ordinary skill in the art to 
adjust the atom percent of the metal in the carbon film in order to achieve the desired 
properties for a given application. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to adjust the atom percent of carbon to ruthenium as claimed. 

3. Claims 18-21, 23 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over UENO as applied to claim 1 above, and further in view of GOTO with 
evidence from Suzuki et al., (U.S. Pat. No. 5,814,719) (hereinafter referred to as 
"SUZUKI"). 
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Regarding claim 18, while UENO does disclose the use of the carbon film as an 
electrode for electrochemical applications (see 1|6), UENO does not explicitly teach the 
particle-dispersed complex wherein the complex is formed on a solid electrolyte 
substrate. 

However, GOTO teaches the use of an iridium-carbon film having nanometer 
sized iridium clusters that was deposited on a solid electrolyte substrate for use as a 
catalytic electrode (see page 1 1 87). 

Furthermore, although GOTO specifically discloses the use of iridium, GOTO 
teaches the use of carbon films with noble metal nanoparticles more generally for 
possible use as catalytic electrodes for solid electrolytes (see page 1 187). Additionally, 
GOTO teaches that the use of an iridium carbon electrode results in an electrode well 
suited for use with a solid electrolyte (see page 1 188 teaching the electrode formed of 
the iridium carbon film being both highly reversible and catalytic). Moreover, as 
evidenced by SUZUKI, it is well known in the art and common to use noble metals such 
as platinum, palladium, iridium and ruthenium interchangeably as catalytic materials for 
incorporation into solid electrolyte sensors. As a result, one of ordinary skill in the art 
would have understood the teachings of GOTO to apply to the use of more than solely 
an iridium-carbon film for use as an electrode. 

Furthermore, based on the benefits attained by the use of iridium over platinum 
as shown by GOTO, one of ordinary skill in the art would have been motivated to 
attempt to use other catalytic metals commonly used in the art for alternatives to iridium 
that are even better suited for use as an electrode for solid electrolyte applications. 
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Consequently, it would have been obvious to one of ordinary skill in the art at the 
time of invention to incorporate the teachings of GOTO, including the use of a catalytic 
metal containing carbon film as an electrode on a solid electrolyte, with the ruthenium 
containing carbon film of UENO for use as an electrode as claimed. 

Regarding claim 19, UENO as modified by GOTO teaches the particle-dispersed 
complex of claims 1 and 18. Consequently, the film would inherently possess the same 
interfacial electrical conductivity to that as claimed. MPEP § 21 12. See also In re Best, 
562 F.2d 1252, 1254, 195 USPQ 430, 433 (CCPA 1977). 

Regarding claims 20, 21 and 24, GOTO teaches the solid electrolyte substrate 
being a zirconium oxide substrate which includes a stabilizing agent (see page 1 187 
teaching the use of yttria stabilized zirconia as the solid electrolyte substrate). 
Moreover, as discussed above with respect to the rejection of claim 18, it would have 
been obvious to use the film deposited on the solid electrolyte substrate as an electrode 
for use in a solid electrolyte sensor. 

Regarding claim 23, UENO teaches the particle-dispersed complex wherein the 
complex is an electrochemical catalyst (see 1|6, HIO and 1|45 teaching the formation of 
ruthenium nano-particles in the film which are known to be an electrochemical catalyst). 
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Response to Arguments 

Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1) Virkar et al., (U.S. Pat. No. 5,543,239) (hereinafter referred to as "VIRKAR") 
which teaches an electrode design for use in a fuel cell or sensor device 
comprising a solid electrolyte where the electrocatalytic element includes 
platinum, palladium, iridium or ruthenium (see col. 3 lines 18-24). 

2) Symons et al., (U.S. Pub. No. 2002/0108872) (hereinafter referred to as 
"SYMONS") which teaches a gas sensor containing a solid electrolyte with a 
catalytic electrode comprising a catalyst for oxidizing the gas comprising 
platinum, palladium, iridium or ruthenium disposed on the solid electrolyte (see 
1134). 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to tin is final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN D. RlPA whose telephone number is 571-270- 
7875. The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Harry D Wilkins, III/ 

Primary Examiner, Art Unit 1795 

IB. D. R./ 

Examiner, Art Unit 1795 



